Perirhinal and postrhinal cortices of the rat: interconnectivity and connections with the entorhinal cortex.
The cortical regions dorsally adjacent to the posterior rhinal sulcus in the rat can be divided into a rostral region, the perirhinal cortex, which shares features of the monkey perirhinal cortex, and a caudal region, the postrhinal cortex, which has connectional attributes similar to the monkey parahippocampal cortex. We examined the connectivity among the rat perirhinal (areas 35 and 36), postrhinal, and entorhinal cortices by placing anterograde and retrograde tracers in all three regions. There is a dorsal-to-ventral cascade of connections in the perirhinal and entorhinal cortices. Dorsal area 36 projects strongly to ventral area 36, and ventral area 36 projects strongly to area 35. The return projections are substantially weaker. The cascade continues with the perirhinal to entorhinal connections. Area 35 is more strongly interconnected with the entorhinal cortex, ventral area 36 somewhat less strongly, and dorsal area 36 projects only weakly to the entorhinal cortex. The postrhinal-to-perirhinal connections also follow this general pattern. The postrhinal cortex is more heavily connected with dorsal area 36 than with ventral area 36 and is more heavily connected with area 36 than with area 35. The rostral portion of the postrhinal cortex has the strongest connections with the perirhinal cortex. Like in the monkey, the perirhinal and postrhinal cortices have different patterns of projections to the entorhinal cortex. The perirhinal cortex is preferentially connected with the rostrolateral portion of the entorhinal cortex. The postrhinal cortex projects to a part of this same region but is also connected to caudal and redial portions of the entorhinal cortex. The perirhinal and postrhinal projections to the entorhinal cortex originate in layers III and V and terminate preferentially in layers II and III.